The disparities in the findings of previous workers generated this study, the purposes of which were to quantify 1) the ecological interactions between the titmouse and the chickadee in an area of sympatry, and 2) the foraging activities of a third parid, the Bushtit. Although all three species are members of the foliage-gleaning guild (Root 1967), the latter species does not compete with the two Parus species for nest holes (Bent 1946, Dixon 1954, 1961 .
8 to 11 m in height; the understory plants rarely grow above 2 m. The ground cover consists of introduced Mediterranean grasses with scattered introduced and native forbs. The bird species composition of the study area has been described by Perrone and Remsen ( 1970) and Remsen ( 1971) .
To determine the relative and absolute densities of the plants in the study plot we used a 0.1 acre sampling procedure (James and Shugart 1970) for trees of sapling or mature size (DBH > 5 cm) and shrubs that were at least one m high. Seventeen circular samples, representing 26% of the total area of the study area were taken at regular intervals. We attempted only qualitative estimates of the foliage and wood surface areas of the dominant species.
BIRD OBSERVATIONS
In 1971 ( 1972 nesting data not recorded), all chickadees and titmice were feeding young; Bushtits were either building nests or incubating second or third clutches after early nests were destroyed.
Territories of each of the nesting pairs (1971 only) were determined by recording all foraging and display stations (N > 400 point observations for each species) used by known birds (identified by the nest to which each returned). Outermost points in the cloud of mapped observations were connected to delimit territorial boundaries. Agonistic encounters between conspecifics were noted to help clarify territorial boundaries. Interspecific spatial overlap of territories is defined as the percentage of the total area used by two species that is used jointly; the measure is reciprocal and provides a single index of spatial overlap for each species pair.
We collected data on the foraging sites of the three species during both years of the study. In addition to activities involving the seizure of food items we defined foraging as the searching of or pecking at plant surfaces. No distinction was made between stations at which food items were taken for self-maintenance or for feeding nestlings. Observations were concentrated between 07:30 and 12:OO; Hinde (1952) noted that foraging activities of the Great Tit (Pumas major) in Europe peak a few hours after dawn, decreasing markedly in the afternoon. Our birds showed a similar trend.
To quantify the differences in the foraging sites of the three species, we followed individual birds for as long as possible, timing the length of each foraging bout by running a portable cassette tape recorder for its duration; we define a foraging bout as a period of essentially uninterrupted foraging at a given station (defined below).
We transcribed tapes daily and determined the length of each recorded sequence with a stopwatch.
Each foraging bout was assigned to a station defined according to the species of plant and type 
RESULTS

TERRITORIALITY
The exclusive areas used by the birds for nesting and foraging were territories defended against conspecifics (Hinde 1956, Pitelka 1959). We found essentially no spatial overlap between mated pairs of the same species, and the territories of each species were located throughout the study plot. The chickadee territories (N = 2) averaged 1.3 2 .02 ha (3.3 A) in size, those of the titmouse (N=3)0.8*.34ha(2.0A),andthoseofthe Hushtit (N = 12) 0.4 * .08 ha (1.1 A). The territory sizes (table 1) show no obvious correlation with either the mean body weights of the three species (table 2) some of the shrubs, obscuring the strata. Secondly, although the birds commonly foraged at the same absolute height above the ground, they usually foraged in different structural components of different plant species. Their selection of a foraging site was geared more to the specific structural attributes of a given station than to its absolute height in the vegetation; a lack of vertical segregation need not imply a high overlap in foraging site utilization Each species can be categorized according to the substrates it used most commonly for foraging (table 3) The chickadees have a relatively large competitive effect on both titmice and Bushtits but also are strongly affected by competition from these species. The MacArthur-Levins 01, as we calculated it, estimates the maximum competition observed along only one niche dimension, foraging sites. This is appropriate if resources are homogeneous within habitats. However, the birds may reduce competition by differential exploitation of heterogeneous food resources within habitats, a possibility that we cannot evaluate because we have no quantitative data on the availability and utilization of prey items. The prey species taken by the three parids undoubtedly overlapped greatly. All birds ate large quantities of geometrid larvae for self-maintenance, and these caterpillars were carried to the nestlings in most feeding trips that we observed. Geometrid larvae may have been so abundant during the breeding season that the differences in foraging sites do not reflect intense competition for nestling food. Perhaps food for adults was limiting (see Royama 1966) and required the foraging site segregation that we observed. Alternatively, the segregation may merely reflect the birds' preferences for those sites at which they found and captured food most efficiently; hence the birds may be constrained in terms of foraging site niche breadth only by the availability of food in particularly good microhabitats (and by the availability of those microhabitats themselves) and not by the total abundance of food in the woodland.
Titmice and chickadees spent, on average, equivalent lengths of time at foraging station (45.5 sets, SD. = 26.5 for chickadees; 46.7, S.D. = 34.4 for titmice). This may indicate that over all foraging stations these species operate at roughly equivalent foraging efficiencies, perhaps because the stations at which they forage most efficiently are relatively rare. Bushtits spent a longer average time per station (mean of means = 57.9 sets, S.D. = 37.7), probably because they fed chiefly for self-maintenance whereas the other two species were also feeding young.
FORAGING SITE PREFERENCES
The relative and absolute densities of the dominant tree and shrub species of the study plot are presented in Data on the relative abundance of plant species do not provide an index to each species' contribution to the total surface area of foliage and stems which the birds can use as foraging substrates. No systematic quantification of the relative surface areas of the substrate species was successfully completed, but some qualitative estimates help to demonstrate the foraging site preferences of the birds. Although Blue Oaks outnumber live oaks by more than a factor of three, the two species contribute nearly equal amounts of foliage area; the live oaks have much denser foliage and are larger and fuller in shape. Although Poison Oak outnumbers Toyon in the shrub layer, plants of the former species are generally much smaller. We believe that Toyon provides at least an order of magnitude more surface area than does Poison Oak. Honeysuckle vines are long and thin, usually forming a veneer over shrubs and young trees; their contribution to the total substrate surface area is negligible.
Because the birds differ markedly in their use of foraging stations, we can compare their frequencies of utilization with our rough estimates of the relative availability of the stations to delimit preferences. Our estimate that Coast Live Oak foliage is as plentiful as that of Blue Oak shows that the chickadees and titmice strongly preferred Blue Oak, spending almost all of their foliage foraging time in that species; Bushtits, on the other hand, foraged in these two species roughly in proportion to their estimated contribution to the foliage surface area in the study plot. The three parids spent disproportionately little time in (1967) showed that increasing the dimensionality of resources allows more species to inhabit a community. If we consider that a major way in which parids use the "dimensionality" of their habitats is by the subdivision of potential foraging sites according to substrate species and structure, we can see that Dixon' s Eucalyptus, bay, and Coast Live Oak study site(s) lacked the vegetational diversity common to both Root' s and our study sites. Therefore, because of the similarity of food resources utilized by both species, the titmice excluded all congeneric individuals.
In our study, the titmice relied heavily on the corrugated bark of Blue Oak, retreating from the foliage zone of Coast Live Oak where chickadees and Bushtits foraged. In Root' s study, the chickadees used a number of tree species, and the titmice foraged primarily in the foliage of live oak. Dixon' s plot(s), however, lacked deciduous oaks. Two of the three dominant tree species, Eucalyptus and bay, are notoriously poor habitat for insectivorous birds. All three trees normally have very smooth bark, and these woodlands accommodate very few bark-gleaning birds. In the absence of substrates upon which a fine degree of ecological segregation can be based, the birds must divide the habitat horizontally. The titmice in Dixon' s study actively excluded the chickadees from what we assume was the better of two adjacent habitats.
We have demonstrated the ecological intermediacy of the Chestnut-backed Chickadee in the three-parid community on Jasper Ridge. Intermediacy would be a feasible invasion strategy for the chickadee in habitats with deciduous growth (either oak woodland-our study, or riparian woodland with willows, alders, and maples-Root' s study) favored by the titmouse for bark-gleaning. However, in predominantly live oak woodland the titmouse does very little bark-gleaning, feeding almost exclusively in the foliage (Dixon 1954). Invasion of a community in which the Bushtit and titmouse relied almost exclusively on foliage foraging would be unsuccessful as the chickadee, which is not as well adapted for foraging in evergreen oaks, may be forced into suboptimal portions of the habitat and suboptimal foraging substrates (see Gibb 1960 for similar situation for British tits in pine). That further ecological separation may occur with time is suggested (Rowlett 1972) by the lack of interspecific territoriality between the Plain Titmouse and the Chestnut-backed Chickadee in a Coast Live Oak-bay-Madrone woodland, similar to that studied by Dixon. Rowlett collected data 20 years after the chickadee invasion, while Dixon (1954) studied what was then a recent phenomenon.
The near constancy of the ratios of body weights (table 2) of the titmouse to the chickadee and the chickadee to the Bushtit serves at best as inferential support for Root' s (1964) hypothesis that an "open chickadee niche" existed on the California coast and that the invasion of the chickadee from interior coniferous localities did not disrupt the structure of the avian communities it subsequently colonized. One may then wonder how an "open niche" can be maintained in a community and why the other fairly similar species in the guild did not undergo niche expansion and concurrent evolution of morphological characters which would have made the chickadee' s reinvasion impossible.
Additional circumstantial support for Root' s hypothesis comes from Dixon' s (1954) observation that increasing chickadee populations had no effect on the density of the resident titmice; but Dixon' s observation does not address the issue directly because he did not study the possible effects on other members of the guild at his study site(s). As yet, no firm evidence supports the idea that the invading chickadee filled an already "vacant niche."
We hypothesize that the chickadee can assume an intermediate ecological position in a community only if the habitat provides diverse foraging substrates onto which the other parids can be displaced by competitive pressure from the chickadee or if the other species forage more efficiently in microhabitats that are inferior for chickadees anyway. Despite the fact that North American species of Parus have not undergone a long history of evolutionary and ecological divergence, their foraging repertoires are plastic enough to allow co-occupancy of a habitat by congenerics if the habitat provides a diversity of foraging substrates which they can successfully subdivide while maximizing their foraging efficiencies.
SUMMARY
Foraging site data for sympatric Plain Titmice ( Parus inornatus), Chestnut-backed Chickadees (P. rufescens), and Bushtits (Psaltriparus minimus) during two breeding seasons demonstrate a fine level of ecological segregation even though the three species appear to depend primarily on the same kind of food to rear their young. Site overlap between the Bushtits and titmice is low, whereas the chickadees overlap substantially with each of the other two species.
Concomitantly, the chickadees show an intermediate niche breadth along almost all components of a foraging site niche axis, while
